. Atg6, Atg7 and Atg18 are required for developmental autophagy in Drosophila photoreceptors. a-d', Atg8 immunolabelled autophagosomes in GFP-positive photoreceptor clones of atg7 d4 (a-a'), atg6 1 (b-b'), atg6 1 , GMR>Atg6 (c-c') and atg18a KG03090 (d-d') versus non-GFP control clones in genetic mosaics of P+50% pupal retina. Repeated 3 times independently with similar results. e, Number of autophagosomes in a given volume. Note almost complete abolishment of autophagosomes in atg7 d4 and atg6 1 mutant photoreceptors, milder decrease in autophagosome number in atg18a KG03090 mutant photoreceptors and a significant increase in autophagosome number in atg6 1 , GMR>Atg6 photoreceptors. n=10 retinas per condition, one region of interest is randomly selected per retina. One-way ANOVA and Tukey HSD as post hoc test; ***p<0.001, ****p<0.0001. Error bars denote mean ± SEM. Source data are provided as a Source Data file. test; ***p<0.001, ****p<0.0001. c, The parameter 'distance' measures the total distance travelled by a fly during the imaging window. d, Quantification of distance. n=60 flies per condition, two-way ANOVA and Tukey HSD as post hoc test; ****p<0.0001. e, Schematic representation of the optomotor setup. A tethered fly is presented with moving green vertical stripes (α = 45°, rotational velocity either 0°/s, or 50°/s CCW or CW, respectively). f-g and i-k, Averaged optomotor responses of all flies of the tested groups for periods of the vertical stripes not moving (red), moving CW (green) or moving CCW (blue), respectively. Shaded areas indicate the standard deviation. h and l, Box plots depict the average difference in angular velocity (mean CW -mean CCW) for all tested flies of each individual group. n=15 (control for atg7), n=14 (atg7), n=14 (control for atg6 and atg6, GMR>Atg6), n=13 (atg6), n=13 (GMR>Atg6). Wilcoxon rank sum test. No significant difference found between groups. The bottom-most and top-most horizontal lines, the lower and upper hinges, and the middle line of the boxplots indicate the minimum and maximum values, the 25th and 75th percentiles, and the median, respectively. Source data are provided as a Source Data file.
Supplementary Figure 5. Decreased filopodial stability and synapse number in Atg6
overexpression is due to upregulation of autophagy. a, Representative images of control (same as in fig.2a ), atg7; GMR>Atg6; and atg7, GMR>Atg6 R7 photoreceptor axon terminals with Brp short-GFP marked active zones. Repeated 5 times independently with similar results. b, Number of BRP puncta in control, atg7, GMR>Atg6, and atg7, GMR>Atg6 R7 photoreceptor axon terminals. n=20 terminals per condition. Kruskal-Wallis and Dunn's as post hoc test; ****p<0.0001. Error bars denote mean ± SEM. c, Live imaging of atg7, GMR>Atg6 R7 axon terminals at P+60%. Note that Atg6 overexpression on atg7 mutant background still shows increased number of stable bulbous tip filopodia similar to atg7 mutant alone (see fig. 5c ). Repeated 2 times independently with similar results. Source data are provided as a Source Data file. Supplementary Table 1 .
Supplementary Figure 10. Morphology of R7 photoreceptor axon terminals throughout the second half of pupation (the period of synapse formation).
Representative images of control, atg7, atg6 and atg18 mutant R7 axon terminal morphologies at P+40%, P+50%, P+60%, P+70%, P+80%, and P+90% pupal development. Red arrowheads show examples of supernumerary bulbous tip filopodia at P+70%. Note that loss of autophagy leads to increased numbers of bulbous tip filopodia especially during the peak time of synaptogenesis (P+60%-P+80%). Repeated 5-10 times independently with similar results. 
Supplementary Figure 13. Autophagosomes colocalize with synaptic seeding factors at filopodia tips and contain synaptic seeding factors in autolysosomes at cell bodies. a-a'',
Representative R7 axon terminals expressing Liprin-α-GFP and mCherry-Atg8a. b-b'', Representative R7 axon terminals expressing Syd-1-GFP and mCherry-Atg8a. Yellow arrows: co-localization of Atg8a with synaptic seeding factors Liprin-α and Syd-1 at filopodia tips; white arrowheads: Liprin-α and Syd-1 at filopodia tips without apparent Atg8a co-localization. Repeated 5-10 times independently with similar results. c, Percentages of Syd-1 only, Liprin-α only, Atg8a and Syd-1 together (Atg8a + Syd-1), Atg8a and Liprin-α together (Atg8a + Liprin-α), and Atg8a-only filopodia tips. n=30 terminals per condition. Note that most Atg8a-positive compartments are also positive for the synaptic seeding factors. All filopodia from 30 terminals were pooled for quantification. d-d'', Atg8a-positive autolysosomes contain Syd1 (detected with anti-Syd1 antibody) and Liprinα (UAS-Liprin-GFP) at photoreceptor cell bodies. e-f', Atg8a-positive autolysosomes at photoreceptor cell bodies contain Trio (e-e') but not membrane receptor LAR (f-f'). Repeated 3 times independently with similar results. g, Schematic of proposed mechanism of degradation of synaptic seeding factors by autophagy in photoreceptor neurons, including capture at axon terminal filopodia tips and degradation during retrograde transport to the cell body, as first shown in vertebrate cell culture 1 Supplementary Fig. 9 . The denotation is taken from the original model in Figure 3A of 2 and refer to the following filopodial transitions: 
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